Redefining the roles of p38 and JNK signaling in cardiac hypertrophy: dichotomy between cultured myocytes and animal models.
The mitogen-activated protein kinase (MAPK) signaling pathways serve as pivotal transducers of diverse biologic functions including cell growth, differentiation, proliferation, and apoptosis. The c-Jun N-terminal kinases (JNKs) and p38 kinases constitute two important branches of the greater MAPK signaling cascade that function as specialized transducers of stress or injury responses, hence they are subclassified as stress-activated protein kinases (SAPKs). In the myocardium, both p38 and JNK transduction cascades have been implicated in regulating the hypertrophic response, as well as cardiomyopathy and heart failure. Most reports proposing a pro-hypertrophic regulatory role for JNK and p38 signaling placed a heavy or exclusive reliance on culture-based models of cellular growth. More recently, a number of studies in genetically modified animal models have challenged the previously proposed role of JNK and p38 as pro-hypertrophic signaling effectors in the myocardium. This review will discuss an increasing body of evidence suggesting that the SAPKs (JNK and p38) do not positively regulate cardiac hypertrophy in vivo, but in fact may actually serve as negative regulators of this response in the adult heart. However, SAPK signaling is likely maladaptive, despite its putative anti-hypertrophic role in vivo, given the observation of dilated cardiomyopathy and heart failure in gain-of-function transgenic models.